Abst ract: During the whole vehicle design and development phase, the brake pedal arm strength is vital to vehicle drive control. In this paper, the original FEA model was built in Hypermesh and the strength analysis was operated based on ABAQUS Standard module. Because the 1st stress result couldn't match stress requirement, the brake pedal arm structure was optimized and recalculated again until it passed the design requirement. This analysis process may be applied in verifying the brake pedal arm strength of a new developing vehicle and guiding other parts' strength before the real experiments in the lab.
Introduction
Vehicle brake pedal arm as one of car body parts is usually used in high frequency during the vehicle driving. According to the pedal arm's actual working conditions, the design ergonomics was also considered except for its durability analysis. This analysis process mainly took a slight adjustment on the position of the brake pedal surface so as to match the ergonomic need, which may cause the length change and extra stress increment for the brake pedal arm, so the author optimized the brake pedal structure and completed the validation analysis before the real experiments in the lab.
This analysis mainly considers the brake pedal strength rather than its durability, so the load added on the pedal was the usual load from the driver multiplied by its maximum safety factor. In this paper, The ABAQUS Standard module was used to do the nonlinear simulation analysis on the brake pedal arm and establish a simulation platform that was consistent with the actual stress state of the brake pedal arm [1] . FEA model FEA model building [2] Fig. 1 The brake pedal arm integration FEA model Brake pedal arm strength analysis must include the necessary parts bearing load and connecting parts to make the result acceptable. However, simplifying the FEA model can reduce the calculation CPU time dramatically and improve the engineers' working efficiency. Respecting the balance between the above calculation accuracy and cost, finite element model of the brake pedal arm integration was extracted in Hypermesh from the whole vehicle FEA model containing 26,921 elements, as shown in Fig.1 .
Material properties
The FEA model only involves two kinds of material. Due to the plastic deformation of the brake pedal arm need to be represented, therefore except for elastic modulus 2.07e11Pa and Poisson's ratio 0.276, the true stress-true plastic strain and curves of the alloy material was also needed to import，as shown in Fig.2 . 2) Load: Design load (usual load multiplied the safety factor) was added perpendicular to the brake pedal surface, as shown in Fig.3 . 
Analysis results
The original brake pedal arm deformation and stress result was shown in fig.4 . In view of the simulation result data, maximum stress 277.1MPa and maximum plastic deformation 13.96mm of the original brake structure were all out of the brake pedal strength and rigidity requirements, so the optimization of the pedal arm structure was obviously needed to make the brake pedal arm strength and rigidity acceptable.
Fig.4 Deformation and stress contour of the original brake pedal arm

Optimization Design
Based on the 1st analysis result of the original model, the model structure optimization process was shown in Fig.5 . The optimization methodology was to shorten the force arm length for the design load and reduce the bending moment for the brake pedal arm during its usual working [3, 4] . The results of the optimization analysis were shown in Fig.6 . The maximum displacement and maximum stress of the brake pedal were decreased by 69% and 51% separately, which completely met the design strength requirements [5] .
Conclusions
In this paper, ABAQUS Standard module was used to simulate the original brake pedal arm working process successfully. Based on the results from 1st brake pedal arm design analysis, it was found that the stress result couldn't pass the strength design criteria. Then the brake pedal arm structure was optimized till to meet the design strength requirements. Therefore the FEA analysis method can be applied in vehicle part strength verification and their performance evaluation in the new vehicle development phase.
